INTRODUCTION
Riparian wetlands are unique strips of saturated and vegetated ground forming important links between terrestrial landscapes and aquatic zones. They serve to both modify and be modified by fluvial and chemical processes and have been well studied in temperate environments (e.g. Toner & Keddy 1997; Hauer & Smith 1998; Cole & Brooks 2000; Vidon & Hill 2006) . Cole & Brooks (2000) suggest that these wetlands are the wettest when compared to other wetland types and, with some exceptions, show the smallest range in hydrologic behaviour.
They indicate that duration of inundation and saturation for most riparian sites is about 81%. Toner & Keddy (1997) suggest that the duration of flooding and the frequency of flooding is important for determining plant type structure. Woody plants succeed herbaceous plants in areas with both infrequent flooding and duration. Vidon & Hill (2006) and others have focused on defining the biogeochemistry of these zones and their ability to deplete nitrogen-rich waters draining from upslope agricultural fields.
These narrow wetlands are also common features in High Arctic landscapes running along streams and rivers, yet their hydrology is not well understood. Woo & Young (2003) provide some information on their hydrology through their study on Cornwallis Island, Nunavut, an environment considered to possess a polar desert regime.
These areas generally have cool, wet springs and summers, and normally receive more snow than polar oasis landscapes (Young & Woo 2004b) . Woo & Young (2003) found that water tables in the riparian wetland on Cornwallis Island continually remained high from seasonal snowmelt runoff and extended over-bank flooding from snow-choked stream channels. Due to diluted conditions, electrical conductivity and water cation levels remain low, in comparison to groundwater-fed depression-type wetlands.
Here, I describe the hydrology of a riparian wetland situated within a polar oasis landscape near Eastwind Lake, The study area can be described as having a polar-oasistype climate (Woo & Young 1997; Woo & Guan 2006) . It typically experiences warmer and drier conditions than elsewhere in the High Arctic, as it is sheltered by nearby mountains from low pressure systems that originate in the Arctic Ocean (Maxwell, 1980; Young & Woo, 2004a,b; Woo & Guan 2006) . Hence, snowfall and rainfall are lower than polar desert regimes (Woo & Young 1997) . Moreover, due to its interior position, summers at the wetland are also warmer than the coastal Eureka station (see Woo & Guan 2006) .
Upon arrival at the field site in early May 2006, the snow cover was thin over the uplands and was rapidly being consumed by sublimation (Woo & Young 1997 (1978) . Snow ablation lines were installed to measure daily lowering of the snow surface, which was converted into water equivalent units using the surface snow density.
In 2005, three permanent transects were established across the wetland (see Figure 2 ) and a series of perforated and screened water wells (3-4) per transect were installed down to the permafrost table. In the post-snowmelt period (2006), daily water levels were measured at the wells with electronic water sensors, and depth of thaw was probed weekly at 10 -12 locations along each transect (see Figure 2 ).
The saturation state of the wetland was classified into three classes and followed the approach described by Cole & Brooks (2000) . Here a depth of 215 cm below the ground surface was set as the limit of the rooting zone. Inundation was defined when water tables (WT) were .0 cm; saturation (WT ¼ 0 to 2 15 cm); and dry conditions (WT , 215 cm).
Near-surface soil moisture (upper 5 cm) was determined at This allowed rating curves to be determined for each site: and areas across the wetland (n ¼ 5) were sampled daily before 1200 h EST (see Figure 2) . A topographic survey of the study site occurred in late July using a transit level and stadia rod. Elevations were tied to a known benchmark. conditions in the photo to the wetland snow cover to derive an estimated snow index for the terrain) (see Table 1 ).
Snowmelt model
A snow index is the ratio of the snow pack at the terrain Snow pits dug in the stream channel might have confirmed its "true" snow depth and density but due to time constraints during the snow survey, which included 12 other sites, and rapid sublimation, it was not possible to make these detailed snow-pit measurements. For modelling purposes, a decision was then made to adjust the initial snow amount in the wetland upwards by 50% (159 mm snow water equivalent) to ensure that a more realistic "base station" snow cover existed. This amount was comparable to the mean snow water equivalent derived from two transects in the wetland which crossed the main stream channel (e.g. TR1 ¼ 172.9 mm and TR2 ¼ 147 mm), an area which had more snow and was perhaps more indicative of the snow conditions in the stream channel. Finally, this adjustment to snow water equivalent at the base station allowed valley snow indices for the modelled sites to be held to reasonable levels based on previous surveys of snow-filled valleys across Cornwallis Island (Woo & Young 2004) . Modelled stream flow was generated from both simulated melt and measured rainfall inputs obtained from the weather station. These data were areally weighted for each terrain unit. Table 1 
RESULTS AND DISCUSSION

Model results
Modelled and measured daily stream flow is found in water levels is common in High Arctic environments (Woo & Sauriol 1980; Xia & Woo 1992) . During the winter period, snow infills the dry valleys and drifting reshapes the snow This was a one-time-only study and its applicability to other riparian wetlands in the vicinity is limited. Due to a helicopter crash at our field station in 2006, reconnaissance of similar ecosystems in 2006 was not possible. However, an important finding of the study is that more attention should focus on channel snow and the role of this snow in steep catchments. Snow storage in these zones is important in providing meltwater to low-lying areas long after the seasonal snow pack has disappeared. Our study showed that this meltwater was essential for keeping a riparian wetland saturated for most of the summer. Loss of this snow and its ability to recharge these types of wetlands on a regular basis might lead to drier conditions and eventually a shift in vegetation type (e.g. sedges to Salix arctica).
Ultimately, this could impact the grazing patterns of local animals, especially caribou and muskox.
